H erpes simplex encephalitis (HSE) is the most common cause of acute viral encephalitis in the United States. 25 Many cases, as many as two-thirds, are due to virus reactivation rather than a primary infection, as 90% of the population is infected with herpes simplex virus (HSV). 7, 25 Neurosurgical intervention can potentially cause reactivation of HSV, although the true incidence rate is unknown since it is rarely considered a postoperative complication. We present the case of a 72-year-old immunocompetent man with HSE following craniotomy for meningioma resection.
operatively, 4 mg every 6 hours scheduled postoperatively with taper to off in 2 days. Additional plans were made for follow-up Gamma Knife surgery. The pathology returned as psammomatous meningioma (WHO grade I). The patient's intraoperative course was complicated by a small right frontal ischemic infarction, and postoperatively the patient had worsening of his CN III palsy. He was subsequently discharged home on postoperative day (POD) 4.
On POD 6, the patient presented to the emergency department for a new left-sided headache and increased periincisional edema. He was afebrile but had mild leukocytosis (12.3 K/μL), and head CT scanning showed increased postoperative subdural and subgaleal fluid collections. He was admitted and later that day developed disorientation and hallucinations. On POD 8, the patient underwent a lumbar puncture that found xanthochromic CSF with 68,000 RBC/mm 3 , 1651 WBC/mm 3 (43% lymphocytes, 53% monocytes/macrophages, 4% neutrophils), 208 mg/dL protein, and 40 mg/dL glucose. He became febrile to 39.3°C, increasingly confused, and restless. Blood cultures, chest radiography, and urinalysis findings were unremarkable. The encephalopathy continued to worsen, and on POD 12 the patient was admitted to the ICU for atrial fibrillation with rapid ventricular response. His subgaleal fluid was drained later that day but reaccumulated, and a lumbar drain was placed for CSF leakage on POD 14. CSF sent at that time was xanthochromic with 2000 RBC/ mm 3 , 362 WBC/mm 3 , 343 mg/dL protein, and 42 mg/dL glucose; cultures would ultimately be negative. Acyclovir was started on POD 15 when HSV-1 polymerase chain reaction (PCR) returned positive. Findings from his cognitive examination remained poor; he was inattentive and nonverbal but at times made eye contact, visually tracked, and inconsistently followed simple commands. His examination findings subtly improved over the next 15 days and he began to speak again on POD 29. On POD 35 he completed his 3-week acyclovir course and he was discharged to a rehabilitation facility on POD 39 alert, oriented, able to converse normally, and with full strength throughout.
Discussion
HSE is a known, but rare, complication following neurosurgical intervention. 11, 29 Encephalitis results from either primary infection with HSV or reactivation of latent HSV residing within the nuclei of sensory neurons, traditionally within trigeminal nerve ganglia. 17, 27 While the specific mechanism for HSV reactivation following neurosurgery is unknown, steroid therapy, radiation, and stress are known factors that increase the likelihood of HSV reactivation. It is hypothesized that these factors contribute to immunocompromise, thereby creating a permissive environment for the herpes virus to escape latency. 14, 37 There is also evidence to suggest that direct manipulation and/ or trauma to nerves or surrounding tissue may facilitate reactivation. 29 Our patient received dexamethasone both intra-and postoperatively, which could have contributed to postoperative HSE. Additionally, the surgical approach may have resulted in potential trauma to the trigeminal nerve due to tumor resection within the lateral wall of the cavernous sinus, which could reactivate latent virus within the sensory ganglia. Extradural approaches are becoming more common to minimize trauma to the brain from retraction and limit contact with cranial nerves, as well as to prevent CSF leaks, which are a known potential complication of the intradural approach. An additional benefit of utilizing an extradural approach could be to limit intradural spread of HSV. In our case, the patient's dura was essentially shredded due to its adherence to the skull, so regardless of approach it would have been broached.
The latency period for HSV can be greater than 10 days. However, on average, symptom onset occurs 6 days postoperatively.
1 Viral encephalitis may clinically present in a variety of ways. Patients often present with fever, focal seizures, and altered mental status. Some possible psychiatric presentations include agitation, drowsiness, and hallucinations. 28 These symptoms can mimic other postoperative complications and can make diagnosis challenging. Thus, there should be a low threshold to evaluate and treat possible HSV encephalitis in postoperative neurosurgical patients presenting with fever and seizures or altered mental status.
If there is a suspicion of HSE, diagnostic workup should include lumbar puncture, CSF analysis, and CSF HSV PCR. Common initial CSF analysis in HSE typically consists of a lymphocytic pleocytosis, erythrocytosis, normal CSF glucose, and elevated protein. However, these findings are relatively nonspecific, thereby requiring concomitant HSV PCR testing. PCR is both sensitive and specific in the diagnosis of HSV encephalitis and has revolutionized practice; however, it is important to note that the results may not become positive for 24-48 hours following initial symptoms and will remain positive for 2-5 days following treatment. 7, 33 If undiagnosed, HSV-1 encephalitis is associated with high mortality and high morbidity in survivors, often leaving patients with dis- abilities including memory changes, language disorders, and mutism. 5, 28 Early treatment with acyclovir decreases expected mortality from 70% to 30%. 16 This case is unique with regard to the patient's initial subtle presentation, which then progressed to more classic symptomatology for HSV encephalitis. Although not initially in the differential diagnosis, the eventual diagnosis of HSV guided treatment and the patient improved drastically. It is also unclear in this case, as in many others, the exact mechanism of HSV reactivation. The surgical approach might influence HSV reactivation, although this should not necessarily influence surgical planning, but it could more quickly prompt the provider to consider HSV encephalitis testing in patients presenting with altered mental status, fever, or seizures postoperatively.
Review of the Literature
A review of the literature was performed to identify cases of postoperative HSV after neurosurgery. A PubMed search was conducted utilizing the search terms HSV, herpes simplex, and neurosurgery. Study results were screened for cases that described postoperative HSV following neurosurgery. Isolated spine cases were excluded. Other reviews of literature were scanned to ensure inclusion of all reported neurosurgical cases. Thirty-nine cases were extracted from 32 case reports. Pertinent patient data were extracted and compiled into table format (Table 1 ). In our review of 40 cases of postoperative neurosurgical patients with HSV diagnosis following craniotomy, 12 (30%) patients died and 1 had unreported outcome due to hospital transfer. [1] [2] [3] [4] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] 26, [30] [31] [32] [33] [34] [35] [36] Fever, headache, and altered mental status were common presenting symptoms and started anywhere from POD 1 to POD 90, with a majority occurring in a delayed fashion between PODs 7 and 12.
1-4, 6-24, 26, 30-36 Surgical site varied and does not alone explain potential reactivation of HSV, although it is unknown how many of these patients received perioperative steroids. It is also unclear how many of these patients had a known preexisting history of HSV.
Interestingly, in patients with multiple CSF studies, HSV PCR was at times initially negative and then became positive on subsequent samples. 1, 10, 33 In light of this, there may be a role for prophylactic acyclovir in postoperative neurosurgery patients presenting with fevers and seizures or altered mental status. It may also be prudent to continue prophylactic antiviral agents despite initially negative HSV PCR results, particularly within the first 48 hours following symptom onset, and await repeat PCR results before discontinuing. A case could also be made for consideration of perioperative administration of acyclovir in patients with a known HSV history and surgeries with probable cranial nerve manipulation.
Conclusions
HSV encephalitis is rarely reported as a postoperative infection; however, it may be underreported if untested. To our knowledge, this represents the 40th report of HSV detection following neurosurgery. In cases of delayed postoperative fever, headache, seizures, and altered mental status following neurosurgery, there should be a low threshold to obtain HSV PCR and initiate empirical treatment with acyclovir. Additionally, if the patient has not improved, HSV PCR can be retested in 48 hours prior to discontinuing. Clinical suspicion and prompt treatment of HSV can decrease patient morbidity and mortality in the neurosurgical population.
